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(57) ABSTRACT

A saddle for an exercise equipment for allowing a user to
perform an exercise in a sitting posture 1s provided, which has
the capability of suppressing variations 1n sitting posture to
achieve stable exercise effects. The exercise equipment has a
base, the saddle for supporting the user’s buttocks, and a
coupling mechanism configured to movably couple the
saddle to the base such that a load acted on a leg by the user’s
own weight varies according to a relative positional displace-
ment between a foot position and a position of center of
gravity of the user, and also configured to limit a movable
direction of the saddle such that a direction of the relative
positional displacement between the foot position and the
position of center of gravity 1s limited to a direction of tlexion
and extension ol knee joint. The saddle has a pair of curved
recesses at 1ts outer periphery, which are configured such that
parts of the femoral regions of the user {it the recesses.
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SADDLE FOR EXERCISE EQUIPMENT AND
EXERCISE EQUIPMENT USING THE SAME

TECHNICAL FIELD

The present invention relates to a saddle for an exercise
equipment, which has the capability of providing an exercise
with the purpose of beauty exercises or overcoming lack of
exercise, and 1s also usetul for allowing a user with knee pain
to perform a leg training, and an exercise equipment using the

saddle.

BACKGROUND ART

It 1s said that aerobic exercises for reducing body fat are
elfective to improve lifestyle-related diseases, which have a
tendency of increasing in recent years. In addition, it 1s con-
sidered that when sugar metabolism 1s enhanced by actively
causing muscle contraction to improve msulin sensitivity, 1t
contributes to improve the lifestyle-related diseases. As an
exercise equipment for allowing a user to voluntarily perform
an exercise, for example, a stationary cycling machines (in-
door exercise bike) and a stationary running machine (tread-
mill) are well known. On the other hand, as another exercise
equipment for allowing the user to passively perform an exer-
cise thereby obtaining exercise elfects of mainly enhancing
the muscle contraction of the trunk of the body such as lumbar
and back, a horse-riding exercise machine (e.g., Japanese
Patent Publication [kokai] No. 11-155836) 1s already known.

To efficiently improve sugar metabolism by the muscle
contraction, 1t 1s effective to cause the contraction of muscles
having large volumes 1n a femoral region. However, it has
been reported that diabetic patients with a high degree of
obesity and elderly people are often accompanied by knee
pain. Therefore, they cannot possibly perform squat exercise
for effectively causing the muscle contraction at the femoral
region. Even when they perform a light exercise such as
walking, there 1s a potential for causing a clinical deteriora-
tion or an 1ncrease in knee pain. Thus, the above-described
exercise equipments such as the indoor exercise bike and the
treadmill are not recommended to the users with knee pain
because bending and stretching exercises of knee joint are
needed or a load larger than the user’s own weight acts on the
knee joint. On the other hand, when using the horse-riding
exercise machine, the load acted on the knee joint 1s relatively
small because the user performs an exercise 1n a sitting pos-
ture on a seat. However, variations 1n exercise effects easily
occur depending on the sitting posture. In addition, since the
muscle contraction 1s mainly caused at lumbar and back por-
tions of the user, there 1s a problem that 1t 1s hard to stably
obtain a desired exercise eflect on the leg(s) of the user.

Thus, 1t 1s awaited to develop a new exercise equipment,
which 1s suitable for the users having the purpose of beauty
exercises or overcoming lack of exercise, and also enables the
users with knee pain to safely obtain desired exercise eflects.

SUMMARY OF THE INVENTION

In view of the above problems, a primary concern of the
present mnvention 1s to provide a saddle, which 1s used for an
exercise equipment for allowing a user to perform a leg exer-
cise 1n a sitting posture, and has the capability of reducing
variations in exercise effects caused depending on the sitting,
posture of the user such as sitting position and sitting direc-
tion.

That 1s, the exercise equipment has a base fixed 1n place, a
support portion configured to support a part of the user’s body
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such that at least a part of the user’s own weight acts on a leg
including a femoral region, and a coupling mechanism con-

figured to movably couple the support portion to the base such
that a load acted on the leg by the user’s own weight varies
according to a relative positional displacement between a foot
position and a position of center of gravity of the user, and
also configured to limit a movable direction of the support
portion such that a direction of the relative positional dis-
placement between the foot position and the position of cen-
ter of gravity 1s limited to a direction of flexion and extension
of knee joint. The saddle of the present invention supports the
user’s buttocks as the support portion, and has a pair of curved
recesses at 1ts outer periphery, which are configured such that
parts of femoral regions of the user fit the recesses.

According to the present invention, since the saddle has the
curved recesses, into which the parts of the femoral regions of
the user can be fitted, 1t 1s possible to easily perform position-
ing of the femoral regions on the saddle, and provide an
appropriate posture for a leg exercise with repeatability. As a
result, there 1s an advantage that the exercise elffects can be
stably obtained by suppressing variations 1n sitting position
and direction.

In the present invention, 1t 1s preferred that the curved
recesses are configured such that an open angle between the
user’s legs substantially corresponds to directions of flexion
and extension of left and right knee joints under the condition
that the user 1s 1n a sitting posture on the saddle, and places its
feet at the foot positions. More specifically, 1t 1s preferred that
the curved recesses are configured such that an open angle
between the user’s legs 1s 1 a range of 30 degrees to 70
degrees, and particularly 60 degrees under the condition that
the user 1s 1n a sitting posture on the saddle. In this case, the
user can more effectively perform the leg exercise 1n a com-
fortable posture.

A further concern of the present invention 1s to provide an
exercise equipment using the saddle described above. The
exercise equipment of the present invention comprises a base
fixed 1n place; a support portion configured to support a part
of the user’s body such that at least a part of the user’s own
welght acts on a leg including a femoral region; and a cou-
pling mechanism configured to movably couple the support
portion to the base such that a load acted on the leg by the
user’s own weight varies according to a relative positional
displacement between a foot position and a position of center
of gravity of the user, and also configured to limit a movable
direction of the support portion such that a direction of the
relative positional displacement between the foot position
and the position of center of gravity 1s limited to a direction of
flexion and extension of knee joint. The support portion com-
prises a saddle for supporting the user’s buttocks. The saddle
has a pair of curved recesses at 1ts outer periphery, which are
configured such that parts of femoral regions of the user fit the
recesses.

Further characteristics of the present invention and advan-
tages brought thereby will become more apparent from the
best modes for carrying out the imnvention described below.

BRIEF EXPLANATION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of an exercise equipment
according to a preferred embodiment of the present invention;

FIG. 2 1s a top view of a saddle;

FIG. 3 1s a side view of the saddle:

FIGS. 4A and 4B are explanatory views showing an opera-
tion of the exercise equipment;

FIGS. 5A and 3B are explanatory views showing an opera-
tion of the exercise equipment with a movable footplate;
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FIG. 6 1s a perspective view of the saddle with a backrest;
FIGS. 7A and 7B are schematic views showing an opera-

tion of a saddle-length adjuster;

FIGS. 8A and 8B are schematic views showing an opera-
tion of a saddle-angle adjuster;

FIGS. 9A to 9D are schematic views showing an operation
ol a saddle-width adjuster; and

FIGS. 10A and 10B are explanatory views showing an
operation of the exercise equipment with no movable foot-
plate.

BEST MODES FOR CARRYING OUT THE
INVENTION

The present invention 1s explained below 1n detail accord-
ing to preferred embodiments with reference to the attached
drawings.

As shown 1n FIG. 1, an exercise equipment of this embodi-
ment has a base 1 located on a floor surface, a seat member 2
for supporting user’s buttocks, and a pair of footplates 3 for
receiving the user’s feet. The seat member 2 and the foot-
plates 3 are mounted on the base 1 through coupling mecha-
nisms 4, 5. Motors 6, 7 respectively connected as drive
sources to the coupling mechanisms 4, 5 are controlled by a
control unit 10. The motor 7 1s prepared for each of the
footplates 3.

The seat member 2 1s provided with a post 21, a saddle 22
disposed at a top end of the post 21 to support the user’s
buttocks, and a joint portion 23 for joining the saddle with the
post, which enables parallel and rotational movements of the
saddle relative to the post. A bottom end of the post 21 1s
coupled to the coupling mechanism 4.

To reduce the influences of position, orientation and pos-
ture of the user sitting on the seat member on a magnitude of
load applied during the exercise and a degree of knee pain of
the user, the saddle 22 used 1n this exercise equipment has a
pair of curved recesses 24 at 1ts outer periphery, which are
configured such that parts of femoral regions C of the user {it
the curved recesses, as shown 1n FIG. 2. As the curved recess
24, for example, an outer peripheral surface of a circular
cylinder may be used.

It 1s preferred that the curved recesses 24 are configured
such that an open angle 0 between the user’s legs substantially
corresponds to directions of flexion and extension of left and
right knee joints under the condition that the user 1s 1n a sitting,
posture on the saddle 22, and places its feet at the footplates 3.
Specifically, 1t 1s preferred that the curved recesses are con-
figured such that the open angle between the user’s legs 1s 1n
arange ol 30 degrees as alower limit, at which it 1s suitable for
the user with a stiil hip joint or a female user with shyness, to
70 degrees as an upper limit, at which the user can take a
comiortable sitting posture, and particularly 60 degrees. In
other words, as shown in FIG. 2, 1t1s preferred that each of the
curved recesses 24 1s formed such that an angle (=0/2)
between a center axis extending in a forward and rearward
direction of the saddle and a center line of the curved recess 1n
a plan view of the saddle 22 1s in a range of 15 degrees to 35
degrees, and particularly 30 degrees. In this angular range, the
user can sit on the saddle in a comiortable posture. In addi-
tion, as described below, 1t 1s suitable for an exercise for
applying a load alternately to the left and right legs.

In addition, 1t 1s preferred that the curved recesses 24 are
configured such that an inclination angle of the femoral
region C of the user relative to a vertical direction 1s 1n a range
ol 30 degrees to 50 degrees, and particularly 40 degrees under
the condition that the user places the feet on the footplates 3
in the sitting posture on the saddle 22. In other words, as
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shown 1n FIG. 3, 1t 1s desired that the curved recess 24 1s
configured such that an angle ¢ between a center axis of the
curved recess 24 and a virtual axis of the vertical direction 1n
a side view of the saddle 22 1s in the range of 30 degrees to 50
degrees, and particularly 40 degrees. This angle ¢ 1s deter-
mined according to a maximum value of knee angle, at which
the knee pain hardly occurs. That 1s, the angle ¢ 1s preferably
set such that the knee angle 1s 40 degrees under the condition
that a lower leg region J (tibia) stands 1n the vertical direction
with respect to the base 1. In this angular range, it 1s possible
to apply the load to the knee joint with almost no knee pain. As
a result, even when the user has a pain 1n knee joint such as
osteoarthritis of knee joint, the user can comfortably perform
the exercise without having to worry about clinical deterio-
ration or knee pain.

As shown 1n FIG. 3, an upper surface of the saddle 22 has
a smooth curved surface formed such that the center portion
in the forward and rearward direction 1s positioned 1n a con-
cave between the forward and rearward portions. In the
present embodiment, for example, the upper surface of the
saddle 22 1s provided with a first bump 25 formed at its
forward side and a second bump 26 formed at 1ts rearward
side, and the pair of curved recesses 24 are formed 1n a region
between the first and second bumps. According to this struc-
ture, when the user sits on the saddle, the user’s buttocks and
pelvis are caught 1 a region between the first and second
bumps, so that the position of the user’s buttocks on the saddle
can be easily determined. Therefore, it 1s possible to reduce
variations 1n sitting posture and obtain stable exercise eflfects.

In addition, 1t 1s preferred that a forward portion of the
saddle that provides the first bump 25 of the saddle 22 1s
detachably formed. When the first bump 25 1s detached from
the saddle, the upper surface of the saddle becomes a smooth
curved surface configured such that the saddle forward por-
tion 1s positioned to be lower than the saddle center portion
having the curved recesses, and the saddle rearward portion 1s
positioned to be higher than the saddle center portion. In this
case, there 1s an advantage of reducing variations 1n sitting
posture. In addition, even when the user has a disease or
disability of leg joint, the user can easily get on and off the
saddle 22 without lifting up the leg because the forward
portion of the saddle 1s positioned to be lower than the center
portion thereof. Furthermore, when the load acted on the user
1s too small, the user can apply its own weight to the leg
portion to increase the exercise strength. To prevent a posi-
tional displacement of the user’s buttocks during the exercise,
the first bump 25 may be attached to the saddle, 11 necessary,
after the user sits on the saddle.

It 1s also preferred that a center region 1n the forward and
rearward direction of the upper surface of the saddle 22 has a
flat surface for receiving the user’s buttocks. In this case,
since the user’s buttocks are held by the flat surface with a
relatively wide area, the saddle can evenly receive the weight
from the user’s buttocks. Therefore, 1t 1s possible to provide a
comiortable exercise for an extended time period without
causing a compression of coccyx and a stress concentration
on a specific location of the user’s buttocks such as 1schial
tuberosity.

In this embodiment, the coupling mechanism 4 has rota-
tional shaits extending 1n the forward and backward direction
and a left and right direction. For example, the post 21 1s
pivotally movable 1n the forward and backward direction
about the rotational shaft extending 1n the left and right direc-
tion, and a joint section including the rotational shaft extend-
ing 1n the left and right direction 1s pivotally movable in the
left and right direction about the rotational shaft extending 1n
the forward and backward direction. Therefore, according to
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this coupling mechanism 4, a bottom end of the post 21 works
as fulcrum, and the post 21 can be moved back and forth and
around 1n an oscillating manner. In this embodiment, the
coupling mechanism 4 enables the oscillating motion of the
post 21 1n an optional direction by use of two motors 6.

The post 21 1s retractable 1n a height direction by forming
a bottom end portion and a top end portion in a nested struc-
ture. The numeral 8 designates a motor provided as a drive
source at an intermediate portion in a longitudinal direction of
the post 21. By rotating this motor 8, an extensible length of
the post 21 becomes changeable. In addition, the numeral 9
designates a motor provided as a drive source at the joint
portion 23 between the post 21 and the saddle 22. This motor
9 enables an oscillating motion of the saddle 22 relative to the
post 21 1n the forward and backward direction.

The coupling mechanism 5 for the footplates 3 has panto-
graphs 51 disposed on the base 1, and the footplates 3 are
mounted on the pantographs 51. The numeral 7 designates
motors provided as drive sources 1n the coupling mechanism
5. By rotating the motors 7, the pantographs 51 are elongated
and contracted, so that up and down movements of the foot-
plates 3 are obtained.

In briet, the seat member 2 can be moved back and forth
and around in the oscillating manner by the motors 6. The up
and down movement of the footplates 3 can be obtained by the
motors 7. The extension and contraction of the post 21 can be
obtained by the motor 8. The motor 9 enables an angular
adjustment of the saddle 23 relative to the post 21 1n the
torward and backward direction. Since two motors 6 are used
for the seat member 2, and two motors 7 are used for the
footplates 3, the total of six motors 6 to 9 are controlled to
obtain a combination of the above-described motions. As
described before, each of the motors 6 to 9 1s controlled by the
control unit 10 having a microcomputer as the main compo-
nent. In the control unit 10, plural sets of time-series data for
rotational angle of each of the motors 6 to 9 are installed to
obtain an appropriate exercise load. Therefore, 1t 1s possible
to provide a desired operation by selecting an appropriate set
of time-series data.

The motors 6 to 9 are selectively driven 1n accordance with
the kind of exercise. Basically, the motors 6 are always driven
to provide the oscillating motion of the seat member 2. When
the seat member 2 1s oscillated, the other motors 7 to 9 may be
stopped. Preferably, at least one of the motors 7 for the foot-
plates 3 and the motor 9 for the saddle 22 1s activated in
synchronization with the motors 6 for the seat member 2.

The above-described exercise equipment 1s operated under
the condition that the user sits on the saddle 22, and places the
teet on the footplates 3. In the sitting posture on the saddle 22,
it 1s needed that the user’s soles contact the footplates 3. By
adjusting at least one of height positions of the footplates 3
and the extensible length of the post 21, a positional relation
between the footplates 3 and the saddle 22 can be changed
according to the leg length of the user.

When the seat member 2 1s oscillated under the condition
that the user sits on the saddle 22, the position of center of
gravity of the user 1s displaced relative to the foot position of
the user. When the user sits on the seat member 2, the center
of gravity of the user 1s located at a slightly forward position
of the user’s buttocks. Then, when the seat member 2 1s
inclined forward from an upright position, the position of
center ol gravity of the user 1s displaced forward, so that a
rat10 of the load acted on the user’s leg including the femoral
region relative to the user’s own weight increases. In addition,
when the seat member 2 i1s inclined in the left and right
direction of the user, the user’s own weight 1s mainly acted on
one of the user’s legs, which 1s positioned at the inclined side

10

15

20

25

30

35

40

45

50

55

60

65

6

of the seatmember 2. Thus, since the saddle 22 receives a part
of the user’s own weight, and the load acted on the leg (par-
ticularly, the femoral region having relatively high volume
muscles) 1s changed by the oscillating motion of the seat
member 2, 1t 1s expected to enhance muscle metabolism and
improve isulin resistance. Furthermore, since the load 1s
acted on the femoral region having higher volume muscles
than the other regions, 1t 1s possible to efficiently realize the
muscle metabolism.

By the way, when the user has knee pain, the motors 6 are
driven such that the oscillating direction of the seat member 2
(1.e., a direction of the relative positional displacement
between the position of center of the gravity of the user and
the foot position on the footplate 3) 1s limited to a direction of
flexion and extension of knee joint. That 1s, a displacement
direction of the center of gravity of the user becomes parallel
to the direction of flexion and extension of knee joint of the
user. For example, when the time-series data of the motors 6
1s 1nstalled in the control unit 10 such that the oscillating
motion of the seat member 2 1s provided 1n the direction of
flexion and extension of knee joint, the coupling mechanism
4 limits the oscillating direction of the seat member 2. In the
case of driving the motors 6, 1t 1s preferred to limit the mov-
able range of the seat member 2 such that a range of flexion
and extension of knee joint 1s a certain angle, e.g., 40 degrees
from an extended position. Thus, the direction of flexion and
extension of knee angle 1s limited without torsion of knee
joint, and also the (angular) range of flexion and extension of
the knee joint 1s limited. Therefore, even when the user has a
pain in knee joint such as osteoarthritis of knee joint, the user
can salely perform the exercise, while avoiding a clinical
deterioration or an increase in knee pain.

As described above, to limit the oscillating direction of the
seat member 2 to the direction of flexion and extension of
knee joint, 1t 1s preferred that the user determines the foot
position and the toe direction on the footplate 3, or the foot
position and the toe direction are detected by use of a sensor
in addition to controlling the oscillating direction of the seat
member 2. In this embodiment, a mark for allowing the user
to easily determine the foot position and the toe direction 1s
provided on the footplate 3. Theretore, the user can determine
the foot position and the toe direction by simply placing the
foot on the footplate 3. In addition, 1t 1s further effective to use
the footplate 3 with a toe clip portion such as a top end portion
of slipper or sandal.

The following explanation i1s directed to a case that an
exercise be performed by applying a load to only one leg. That
1s, only one leg 1s placed on one of the footplates 3. In this
state, the coupling mechanism 4 presents the oscillating
motion ol the seat member 2 1n two planes respectively
including a portion for supporting the user’s buttocks and the
second toe of each of the user’s legs. For example, as shown
in FIG. 4A, when the seat member 2 1s 1n a substantially
upright posture against the base 1, a larger load 1s acted on the
seat member 2 than the footplate 3 by the user’s own weight.
On the other hand, as shown i1n FIG. 4B, when the seat
member 2 1s 1n an inclined posture to the base 1, the load acted
on the footplate by the user’s own weight increases, as com-
pared with the case of FIG. 4A. That 1s, the load acted on the
temoral region by the user’s own weight becomes larger in the
case of FIG. 4B than the case of FIG. 4A. In FIG. 4B, since the
seat member 2 still receives a part of the user’s own weight, it
1s a relatively light exercise, as compared with the case of
performing squat exercise by using all of the user’s own
weilght. Thus, the exercise equipment becomes available to
user having disorders of knee joint by adjusting the load acted
on the knee joint. In addition, since the flexion and extension
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of the knee joint enables without torsion, a clinical deterio-
ration or an 1ncrease 1n knee pain can be prevented. A maxi-
mum inclination angle of the seat member 2 1s preferably 3 to
5 degrees. In addition, the number of oscillating motions per
second of the seat member 2 1s preferably 0.3 to 2 times.
These values are based on experimental results.

In addition, to efliciently apply the load to one of the user’s
legs, 1t 1s preferred to incline the seat member 2 from a
substantially upright posture of the seat member 2 relative to
the base 1 toward one of the left and right footplates 3, and
simultaneously move one of the footplates 3, which 1s located
at the inclined side of the seat member 2, 1n a downward
direction. Alternatively, the other one of the footplates 3,
which 1s located at a side opposed to the inclined side of the
seat member 2, may be moved 1n a slightly upward direction.
In this case, a larger load can be acted on the user’s leg located
at the inclined side of the seat member 2 by the inclination of
trunk of the user’s body. That 1s, a relatively large load can be
applied to the femoral region by a relatively small inclination
angle of the seat member 2. As a result, a ratio of the load
acted on the leg relative to the energy for inclining the seat
member 2 increases. Thus, 1t 1s possible to efficiently apply
the load to the leg. In the above explanation, the oscillating
motion of the seat member 2 may be repeated for only one of
the left and right legs. Alternatively, the seat member 2 may be
inclined alternately for the leit and right legs. The above-
explained operation can be achieved by controlling the
motors 6 for inclining the seat member 2 1n synchronization
with the motor(s) 7 for moving the footplate(s) 3 i the
upward and downward direction.

In the present embodiment, since the exercise equipment
has the pair of footplates 3 for receiving both legs, the oscil-
lating direction of the seat member 2 can be limited with
respect to each of the legs such that the direction of the
relative positional displacement between the foot position
and the position of center of gravity 1s 1n agreement with the
direction of flexion and extension of knee joint. That 1s, the
user places the feet on the footplates 3 under the condition that
the user’s legs are opened at the above-described angle. Then,
the seat member 2 1s oscillated between a position where the
seat member 2 1s 1n the upright posture against the base 1 and
a position where the seat member 2 1s inclined 1n a forward
left or forward right direction. Theretore, 1t 1s different from
the case of oscillating the seat member 2 simply 1n the for-
ward and backward direction. Consequently, this motion of
the seat member 2 enables alternately applying the load to the
user’s legs in such a manner that when one of the legs recerves
the exercise, the other leg 1s 1n rest position. In addition, as
compared with a case that the load 1s evenly applied to the
user’s legs keptin parallel to each other, the maximum load to
be applied can be increased (for example, the maximum load
1s 50% or more of the user’s own weight). Moreover, when the
load 1s applied to both legs kept 1n parallel to each other, there
1s a case that the load applied to one of the legs becomes larger
than the load applied to the other leg due to a difference in
muscle strength between the left and right legs or a difference
in degree of knee pain, so that the load can not be uniformly
applied to the both legs. In such a case, by applying the load
alternately to the left and right legs, 1t 1s possible to provide an
appropriate exercise to each of the legs. Under the condition
that the footplates 3 are kept at fixed positions, or the user
places the feet in parallel on the base 1, the load can be
simultaneously applied to the both legs by oscillating the seat
member 2 1n the forward and rearward direction.

As described above, the respective footplate 3 1s movable
relative to the base 1 1n the up and down direction, and the
motion of the footplate 3 can be controlled 1n synchromization
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with the oscillating motion of the seat member 2. That 1s, FIG.
5A shows a position of the footplate 3 when the seat member
2 1s 1n the substantially upright posture, and FIG. 5B shows a
position of the footplate 3 when the seat member 2 1s 1n the
inclined posture. From these figures, 1t can be understood that
the footplate 3 1s positioned at a lower position in the inclined
posture of the seat member 2. Such a control can be achieved
by controlling the motor 6 for tilting the seat member 2 in
synchronization with the motors 7 for moving the footplates
3 1in the up and down direction.

In addition, when the seat member 2 1s inclined, the foot-
plate 3 located at a side opposed to the inclined side of the seat
member 2 may be moved in a slightly upward direction.
When using such a motion, 1t 1s possible to apply a larger load
to the user’s leg located at the inclined side of the seat member
2 by inclining the trunk of the user’s body. That 1s, since a
relatively large load can be acted on the leg by a reduced
inclination angle of the seat member 2, a ratio of the load
acted on the leg relative to the energy for inclining the seat
member 2 increases to efficiently provide the exercise to the
leg. The oscillating motion of the seat member 2 can be
repeated for one of the left and right legs. Alternatively, the
oscillating motion may be provided alternately for the left and
right legs.

Thus, when the footplate 3 1s moved downward as the
inclination angle of the seat member 2 increases, the load
acted on the user’s leg can be adjusted by the user’s own
weight without substantially changing the bending angle
(knee angle) of the knee joint. That 1s, since the leg muscles
are contracted 1n an almost 1sometric contraction manner, 1t 1s
possible to obtain the muscles contraction with less load acted
on the user’s knee. In addition, since the seat member 2 and
the footplates 3 are driven by the motors 6, 7, the user can
obtain high exercise effects by simply following the motions
of the seat member 2 and the footplates 3 without actively
moving 1ts body. Moreover, 1t 1s experimentally confirmed
that the user with osteoarthritis of knee joint can perform an
exercise without being accompanied by hard pain when the
knee angle 1s 40 degrees or less. As the knee angle becomes
closer to 90 degrees, the user can easily sit on the saddle 22,
and a larger load (rotational moment) can be efficiently
applied to the femoral region. In this case, therefore, 1t can be
said that the knee angle 1s preferably 40 degrees.

A structure of the footplate 1s not limited. For example, the
seat member 2 can be mechanically coupled to the footplates
3. In addition, 1t 1s preferred that a single spring member 1s
disposed under the footplate, and a spring constant of the
spring member 1s determined such that a desired descent
amount ol the footplate 1s obtained 1n response to amagnitude
of the load. Moreover, the descent amount may be adjusted by
use of a plurality of spring members with different spring
constants in response to the magnitude of the load (e.g., by
use of a 2-stage spring having a nonlinear spring constant).
Alternatively, an appropnate descent amount may be deter-
mined by selectively changing the number used of a plurality
of springs having the same spring constant in response to the
user’s body weight or a target load. Furthermore, the descent
amount of the footplate may be adjusted by controlling an air
amount ol an air piston disposed under the footplate 1n
response to the user’s body weight or an imnstantaneous value
of the load. In addition, the position of the footplate may be
controlled by expanding and contracting an airbag or an air
tube disposed under the footplate in response to the load
applied to the footplate. In these cases, the motors for the
footplates 3 are not needed.

The saddle 22 may be slidable 1n a direction (1.e., forward
and rearward direction) 1n a plane intersecting with an axial
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direction of the post 21 1n place of changing the inclination
angle of the saddle 22 relative to the top end of the post 21 1n
the forward and rearward direction. In this structure, the
motor 9 enables the slide movement of the saddle 22 relative
to the post 21. As the inclination angle of the seat member 2
increases, the saddle 22 1s slid 1n the forward direction, so that
the user’s buttocks are moved forward. At this time, since the
user 1s kept 1n an almost standing posture, 1t 1s possible to
increase the load acted on the leg. In the above structure, the
inclination angle of the seat member 2 relative to the base 1,
the position of the footplate 3 relative to the base 1, the
extensible length of the seat member 2 and the position of the
saddle 22 relative to the post 21 are controlled by use of the
motors 6 to 9. Alternatively, the inclination angle of the seat
member 2 may be controlled in synchronization with a posi-
tional change of the saddle 22 relative to the post 21. In this
case, the motor 9 for moving the saddle 22 can be omuitted.

As a modification of this embodiment, as shown in FI1G. 6,
it 1s preferred that a backrest 27 1s detachably attached to a
rear portion of the saddle 22. In this case, since the user’s
waist contacts the backrest 27 when the user sits on the saddle,
it 15 possible to prevent a situation that the upper half of the
user 1s 1nclined rearward, and suppress variations in sitting,
posture. A means for detachably attaching the backrest 27 to
the saddle 22 1s not limited. For example, a separable hinge 1s
provided at the forward portion of the backrest 27, and a rear
surface of the backrest 27 1s secured to the rear surface of the
saddle 22 by use of a belt and a buckle. In addition, when
using the saddle with the backrest 27, it 1s possible to apply a
relatively large load to the user, while appropriately keeping
the posture of the user. On the contrary, when the load applied
to the user 1s too much, i1t can be reduced by removing the
backrest 27 from the saddle.

As another modification of this embodiment, as shown 1n
FIGS. 7A and 7B, it 1s preferred that the saddle 22 has a
saddle-length adjuster for changing the saddle length 1n the
forward and rearward direction. In this case, even when the
user has a thick femoral region, it can be comiortably fitted
into the curved recess 24 by extending the saddle length.
Therefore, 1irrespective of the user’s figure, it becomes easy to
perform the exercise under the condition that the user’s legs
are opened at a required angle. In addition, it 1s effective to
appropriately keep the sitting posture of the user during the
exercise. For example, the saddle-length adjuster of this
embodiment 1s formed with a pair of parts (22A, 22B) that are
separable from each other 1n the forward and rearward direc-
tion, and a screw member 70 for coupling between these
parts. By rotating the screw member 70 at the forward side of
the saddle, an msertion amount of the part 22A 1n to the part
22B can be adjusted to change the saddle length.

In addition, as shown 1n FIGS. 8A and 8B, it 1s preferred
that the saddle 22 has an angle adjuster for changing an
inclination angle of an mner surface 29 of the curved recess
24. According to this structure, even when 1t 1s hard to fit the
temoral region of the user into the curved recess 24 due to the
shape ol user’s buttocks, the fitting condition can be improved
by adjusting the inclination angle of the inner surface 29 of
the curved recess 24. For example, according to the angle
adjuster of this embodiment, when screw members (80, 82)
provided at a side surface of the saddle 22 are rotated, as
shown 1n FIG. 8A, an angle between the inner surface 29 and
the vertical direction can be reduced to obtain a steep incli-
nation of the inner surface 29. On the contrary, when the
screw members (80, 82) are rotated, as shown in FIG. 8B, the
angle between the inner surface 29 and the vertical direction
can be increased to obtain a gentle inclination of the 1mner
surface 29.
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In addition, as shown 1n FIGS. 9A and 9B, 1t 1s preferred
that the saddle 22 has a saddle-width adjuster for changing the

saddle width 1n the left and nght direction. In this case, 1t 1s
possible to obtain a buttock supporting area suitable for the
user’s figure, and also provide a comifortable, stable sitting,
posture under the condition that the user sits on the saddle 22,
and the user’s feet are placed on the footplates 3. For example,
as the saddle-width adjuster of this embodiment, the saddle
22 1s formed with a pair of parts (22C, 22D) that are separable
from each other 1n the left and right direction, and a pair of
screw members (90, 92) for coupling between these parts. As
shown 1n FIG. 9A, when both of the screw members (90, 92)
are rotated 1n the same direction at a side of the saddle, an
insertion amount of the part 22C 1n the part 22D can be
increased to reduce a top surface area of the saddle as awhole.
On the other hand, as shown 1n FIG. 9B, when both of the
screw members (90, 92) are rotated in a direction opposed to
the direction 1n the case of FIG. 9A, the insertion amount of
the part 22C 1n the part 22D can be reduced to increase the top
surface area of the saddle as a whole. In addition, as shown 1n
FIGS. 9C and 9D, when one of the screw members (90, 92) 1s
rotated 1n a direction, and the other screw member 1s rotated
in the opposite direction, 1t 1s possible to increase only the top
surface area of a rearward portion of the saddle (FIG. 9C), or
increase only the top surface area of a forward portion of the
saddle (FIG. 9D). Thus, 1t 1s possible to obtain the buttock
supporting area suitable for the user’s figure.

As described above, the exercise equipment of this
embodiment has the footplates 3. However, the footplates
may be omitted. For example, 1n an exercise equipment with
no footplate shown i FIGS. 10A and 10B, the seat member 2
can be inclined relative to the base 1 by use of a coupling
mechanism. In this case, the user M sitting on the saddle (not
shown) of the seat member 2 can place the feet on the base 1
or a floor. In this case, a direction indicating plate 44 1s
mounted on the base to be rotatable 1n a plane parallel to the
top surtace of the base 1, and an arrow mark 45 1s provided on
the direction indicating plate 44. By allowing the user to place
the foot on an extended line of the arrow mark 45, 1t 1s possible
to match the oscillating direction of the seat member 2 with
the direction of flexion and extension of knee joint. The figure
shows that the seat member 2 1s oscillated in only one direc-
tion. As a modification, the seat member 2 may be oscillated
in two directions such that the load 1s applied alternately to the
lett and right legs.

The saddle of the present invention may be utilized 1n a
horse-riding exercise machine other than the above equip-
ment. The sitting position and posture can be stably kept by
positioning the femoral region of the user in place. Conse-
quently, 1t 1s possible to suppress variations in horse-riding
exercise effects.

INDUSTRIAL APPLICABILITY

As described above, according to the exercise equipment
using the saddle of the present invention, 1t 1s possible to
cause a muscle contraction of the femoral region, which 1s
cifective to enhance sugar metabolism of the user, by effi-
ciently applying a load to muscles of the leg including the
temoral region of the user 1n a sitting posture on the saddle. In
addition, since the saddle has the pair of curved recesses, to
which parts of the femoral regions of the user can be fitted, 1t
1s possible to reduce varnations 1n exercise elfects dependent
on the sitting posture.

Thus, the saddle of the present invention enables the exer-
cise equipment, which is suitable for prevention/improve-
ment of lifestyle-related diseases or beauty/dieting exercises,
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and also stably provides appropriate exercise effects to the
users with knee diseases or having need of rehabilitation
exercises. Therefore, the saddle and the exercise equipment
using the same are expected to be widely used 1n the future.

The mvention claimed 1s:

1. An exercise equipment comprising;

a base fixed 1n place; and

a support portion configured to support a part of a user’s

body such that at least a part of the user’s own weight
acts on a leg including a femoral region,

wherein said support portion comprises a saddle for sup-

porting the user’s buttocks, and said saddle has a pair of
curved recesses at 1ts outer periphery, which are config-
ured such that parts of femoral regions of the user fit said
curved recesses,

wherein the exercise equipment further comprises:

a control unit;

a drive source controlled by the control unit; and

a coupling mechanism to which the drive source 1s con-

nected, and
wherein the coupling mechanism 1s configured to movably
couple said support portion to said base such that a load
acted on said leg by the user’s own weight varies accord-
ing to a relative positional displacement between a foot
position and a position of a center of gravity of the user,
and also configured to limit a movable direction of said
support portion such that a direction of the relative posi-
tional displacement between the foot position and the
position of center of gravity 1s limited to a direction of
flexion and extension of a knee joint of the user,

wherein the saddle 1s oscillated between a position where
the saddle 1s 1n the upright posture perpendicular to the
base and a position where the saddle 1s inclined and
angled relative to the base in at least forward left and
forward right directions 1n front of the user when the user
1s sitting on the saddle.

2. The exercise equipment as set forth in claim 1, wherein
said curved recesses are configured such that an open angle
between the user’s legs substantially corresponds to direc-
tions of flexion and extension of left and right knee joints
under the condition that the user 1s 1n a sitting posture on the
saddle, and places its feet on the foot positions.

3. The exercise equipment as set forth 1n claim 1, wherein
said curved recesses are configured such that an open angle
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between the user’s legs 1s 1n a range of 30 degrees to 70
degrees under the condition that the user 1s 1n a sitting posture
on the saddle.

4. The exercise equipment as set forth in claim 1, wherein
said curved recesses are configured such that an inclination
angle of the femoral region of the user relative to a vertical
direction 1s 1n a range of 30 degrees to 50 degrees under the
condition that the user 1s 1n the sitting posture on the saddle.

5. The exercise equipment as set forth in claim 1,

wherein the saddle comprises a first bump formed at 1ts

forward side and a second bump formed at 1ts rearward
side,

wherein said curved recesses are provided between the first

and second bumps.

6. The exercise equipment as set forth 1n claim 1, wherein
a forward portion of the saddle 1s positioned to be lower than
a saddle center portion with said curved recesses, and a rear-
ward portion of the saddle 1s positioned to be higher than said
saddle center portion.

7. The exercise equipment as set forth in claim 1, wherein
the saddle further comprises a backrest detachably attached to
a rear portion of the saddle.

8. The exercise equipment as set forth 1n claim 1, wherein
the saddle further comprises a saddle-length adjuster config-
ured to change a length of the saddle 1n a forward and rear-
ward direction.

9. The exercise equipment as set forth in claim 8, wherein
the saddle 1s symmetrical along an axis in the length direction.

10. The exercise equipment as set forth 1n claim 1, wherein
the saddle further comprises a saddle-width adjuster config-
ured to change a length of the saddle 1n a width direction.

11. The exercise equipment as set forth in claim 10,
wherein the saddle 1s symmetrical along an axis in the length
direction.

12. The exercise equipment as set forth in claim 1, wherein
the saddle further comprises an angle adjuster configured to
change an inclination angle of an mner surface of said curved
recess.

13. The exercise equipment as set forth 1n claim 1, wherein
an open angle between the user’s legs 1s 1 a range of 30
degrees to 70 degrees, and the open angle substantially cor-
responds to directions of flexion and extension of left and
right knee joints under the condition that the user is 1n a sitting
posture on the saddle, and places a foot on the foot position.
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